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Introduction
Loupe magnification is routinely used in vascular
surgery. Magnification of available loupe systems is up
to 8 £ . The depth of field and the field of view
decrease with increasing magnification. A rule of
thumb is that for every 30% increase in magnification
the depth and width of field are decreased by
approximately 2.5 cm.1 When using standard high
magnification loupes with a narrow depth of field
the surgeon has to adjust his posture or the position
of the operating table to the working distance of the
magnifying system.
We present our experience with a new type of
magnification system, the Varioscopew AF 3 (Life
Optics GmbH, Vienna, Austria), which has been
developed in close cooperation with our department
to overcome the limitations of standard surgical
loupes.
Report
The Varioscopew AF 3 is a dynamic Keplerian
telescope mounted on a head-set (Fig. 1). The telescope
weighs 297 g and measures 73 £ 120 £ 63 mm
(length £ width £ height). It provides an infinitely
variable range of magnification from 3.6 £ to 7.2 £ .
The working distance ranges from 300 to 600 mm. The
field of view varies between 30 and 144 mm, depend-
ing on the selected enlargement factor and the work-
ing distance. In addition to the zoom function the
device provides a focus function (automatically or on
demand).
The optical elements for focus and zoom are located
in two separate tubes which are mounted to a middle
section containing the mechanical components as well
as the receiver unit for the focussing elements. The
lenses are adjusted by means of motor driven
push/pull cables. The distance between the device
and the centre of the viewing field is measured by
infrared light. Focussing from the nearest to the
farthest point takes a maximum of 2 s. Parallax
adjustment is carried out automatically. The auto-
focus can be switched off and the surgeon can refocus
the system at any magnification by using a foot-switch.
The system costs between e14,000 and e16,000,
depending on the features included.
The Varioscope was used in 221 procedures
between June 2000 and May 2002. There were no
technical failures and no intra-operative adverse
events that could be attributed to the optical system.
The results and operating times of 98 carotid endarter-
ectomies and 123 infrainguinal revascularisations
(Group A, Table 1) were compared to the same
number of operations performed between January
1998 and December 1999 using conventional loupes
(Group B, Table 1). Data were tested for normal
distribution by the Kolmogorow–Smirnow test. The
student’s t test (for parametric data) and the Mann–
Whitney U-test (for nonparametric data) were used to
assess data for differences, with P values less than
0.05 considered significant. Statistical analysis was
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performed using SPSS 8.0 (SPSS 8.0 for Windows, SPSS
Inc. Chicago USA).
The operating times of carotid endarterectomies as
well as tibial and pedal reconstructions proved to be
significantly shorter in the subgroup where the
Varioscope was used.
Early primary patency rates of peripheral vascular
reconstructions showed no significant difference
(98.3% of 123 patients in Group A vs. 95.1% of 123
patients in Group B, P ¼ 0:31 Mann–Whitney U
Test).The peri-operative major complication rate did
not differ between the two groups (4.5% Group A vs.
4.1% Group B).
Discussion
The operative results achieved in this series of
procedures using a dynamic visual aid were
satisfactory.
The differences in operating times of carotid
endarterectomies as well as tibial and pedal revascu-
larisations should be viewed with caution, as they may
also reflect the increasing experience of the operating
surgeons.
The potential benefit of a dynamic optical system is
difficult to measure and express by numbers. How-
ever, the main advantage (compared to conventional
loupes) is the surgeon’s option to adapt the grade of
magnification and the field of view to his needs. In
addition, he can refocus the system at any time This
allows the surgeon to maintain the optimal and most
ergonomic working position at all times which is in
marked contrast to the situation when static optical
systems such as surgical loupes are used. Frequently
altering the distance between the surgeon and the
operating field by moving the operating table is not
practicable in terms of time efficiency. It seems
preferable not to change the position of the surgeon
or the position of the table but to change the working
distance of the optical system.
Compared to conventional loupes, the Varioscope
provides a larger aperture. Thus, we found the
luminosity to be much better than that of conventional
loupes. At the beginning of the series, we were
concerned about the weight of the system. Never-
theless, the adaptable counterweight at the back of the
headset removes the weight (resulting from the tilting
moments of the instrument) from the forehead and
nose area and brings it to the top of the head near
Fig. 1. The Varioscopew AF 3 mounted on the head set.
Table 1. Comparison of operating times between Group A (operations performed using the Varioscope) and Group B (procedures
performed with surgical loupes)
Type of revascularisation Operating time P
Group A Group B
n Median (range) n Median (range)
Femoro-popliteal 51 185 min (75–435 min) 51 177 min (55–374 min) 0.884*
Femoro-crural 42 204 min (126–385 min) 42 240 min (151–653 min) 0.006†
Pedal 30 152 min (88–279 min) 30 188 min (137–375 min) 0.005*
Carotid endarterectomy 98 111 min (73–200 min) 98 120 min (80–300 min) 0.01b
*Student’s t test.
†Mann–Whitney U test.
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the centre of the longitudinal axis of the body, thus
diminishing the surgeon’s discomfort
Vessels as small as pedal artery branches are used as
distal anastomotic target sites increasingly often.2 In
our opinion optimal visualisation is a prerequisite to
performing anastomoses onto these—sometimes
severely calcified-peripheral arteries. The dynamic
telescope provides microscope-like support for the
surgeon’s eye, combined with mobility and maximal
flexibility. Due to the satisfying results achieved in our
series, the Varioscopew is now being routinely used at
our department.
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